This paper reports results of regression analyses of the use of a capacitance meter to estimate herbage weight. Estimation of dry weights was found to be as accurate as estimation of green weights. Analysis of covariance for three factors, site, season of year, and year of data collection, showed only season significantly (PC.01) affected the relationship between herbage weight and meter reading. Simple linear regressions were compared to natural logarithmic regressions. Logarithmic regressions were found to be better predictors of herbage weight as determined by Furnival's Index. Winter and spring proved to be the best time to use the capacitance meter, probably due to decreased effect of moisture fluctuations on the meter's performance. Neal and Neal (1973) reported electronic capacitance meters are accurate for estimating weights of standing vegetation under a wide variety of conditions. Neal and Neal (1965) and Back et al. (1969) concluded that a double sampling procedure (consisting of clipping and weighing a subsample of the plots where meter readings are recorded) can produce rapid, accurate estimates of biomass. Estimation is improved if standing biomass within a three dimensional plot (Currie et al. (1973)) that just encompasses the sensors of the meter is clipped-as opposed to the more conventional clipping of material rooted within a two dimensional plot delineated on the ground. Carpenter et al. (1973) showed that eliminating woody stems from weight measurements also improves herbage estimation. This is in agreement with data of Morris et al. (1976), whose study indicated that the capacitance meter mainly senses plant parts with the highest moisture content. The capacitance of plant moisture is several orders of magnitude higher than that of free water, due principally to the electrolyte content of the former. Consequently, green succulent plants produce considerably higher meter readings than do standing dead material. They both can contribute significantly to variation of regression estimates (Currie et al. (1973)).
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Herbage capacitance meters have been used in Florida since 1975 as a nondestructive means of measuring forage production. However, simple linear regressions of dry live weight on meter readings yielded poor predictors, even when regressions were run on a day-to-day basis. Analysis reported here suggests the superiority of separate logarithmic regression models for each of the four seasons of the year.
Study Area and Methods
Herbage capacitance meters were used in three separate studies at two locations within the state, with both sites having the same basic vegetation type. Study sites were sampled using the Model 18-2000 herbage capacitance meter from Neal Electronics, Burbank, California. At each plot several meter readings were taken until they stabilized, and then were recorded. The meter was removed, herbage standing within the space previously occupied by the meter's sensors (3 1 cm X 61 cm X 51 cm) was clipped, and all standing dead material was removed. The live material was oven-dried at 65" C for 48 hours and then weighed. In south Florida 210 such plots were measured in the spring of 1975, and 290 in the fall. Green weights also were recorded on 210 plots to allow comparison of the predictability of green versus dry weights. The Beef Research Unit site was sampled in 1976 and 1977 where 142plots were measured in winter (December-February), 233 in spring (March-May), 456 in summer (June-August), and 571 in fall (September-November). Analysis of covariance, with weight as the response variable and meter reading as the covariable, was used to test for site, season, and year effects and interactions.
Logarithmic regressions and linear regressions were compared using Furnival's Index (Furnival I96 I). Data were analyzed using the Statistical Analysis System on an Amdahl470
V/6-1 1 with OS/MV Release 3.8 and JES2/NJE Release 3. Computing was done using the facilities of the Northeast Regional Data Center of the State University System of Florida located on the campus of the University of Florida in Gainesville.
Results and Discussion
A question addressed early was whether dry weights could be predicted as well as green weights based on meter readings. Dry weights had simple correlations with meter readings comparable to those of green weights. Neal et al. (1976) also found that the capacitance meter could accurately predict dry weights of herbage biomass. With this assurance only dry weights were used in all remaining analyses.
An analysis of covariance was conducted to determine whether any of the factors (site, season, or year of data collection), or their interactions, affect dry weights adjusted for meter readings. The results indicated that the only significant (K.01) factor was season of the year.
Simple linear regressions of dry weights on meter readings were plotted for each of the four seasons. The resulting graphs suggested that a logarithmic regression model resulted in a better fit than a linear model. The linear regression model fitted was w= a, + a1 w +E,
where W= dry weight, w = meter reading, e is random error, and a, and al are regression coefficients estimated from the data. The logarithmic regression model was P nW=b+bl en w +a,
where b W= natural log of dry weight & w = natural log of meter reading, u is a random error, and bo and bl are regression coefficients from the transformed data.
-----LINEAR (r*: .493) -LOGARITHMIC (r*: .664)
where 11 = index for equation (l), and S1 = standard error of regression for equation (I). The Index for the logarithmic regression of equation (2) where 12 = index for equation (2), S2 = standard error of regression for equation (2), eJ = antilog of mean of natural logs of dry weights. Computed indices are shown in Table 2 . Indices are interpretable as standard errors of regressions such as those in Figure 1 , so lower index numbers indicate better fits (Furnival 1961) . Thus Furnival's Index also indicates that the logarithmic regressions are better models than the linear ones. 
Summary and Conclusions
When comparing linear and logarithmic models, the logarithmic models have higher r2 values than linear ones. Figure 1 shows both fitted regression lines plotted against the observations for the summer seasonal data. As seen in this graph, the logarithmic regression line reflects the curvature of the data and produces an apparent better fit.
Dry weight of forage can be predicted from capacitance meter readings, although not without error. Comparisons based on scatter graphs, coefficents of determination, and Furnival's indices all suggest that predictability is improved if both dry weights and meter readings are expressed on logarithmic rather than linear scales. And predictability is improved if the data are partitioned according to the season in which they are collected. Predictability is poorest in summer when various meterological and micro-climatological factors can perturb capacitance meter readings. Predictability is best in winter and spring when these perturbations are less severe in Florida. These latter seasons (especially winter) are the most critical times for determining cattle grazing capacity because forage production and nutrition are at their lowest annual levels for Florida rangelands.
Sites with more homogeneous vegetation and less moisture variation than those sampled in Florida should produce better predictions of herbage biomass from meter readings.
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